We propose a model that we believe is the main source of the antihyperon polarization in high-energy protonnucleus inclusive reactions. The polarization is originated by the final-state interactions between the antihyperons and other produced particles in these collisions (predominantly pions). The model is based on two elements: the low-energy pion-hyperon interaction (described by chiral effective Lagrangians) and the statistical fluctuations plus expansion of the background matter.
In 1976, Bunce and collaborators [1] , studying the Λ inclusive production
with 200 GeV protons, where X represents the not observed particles, verified that the Λ polarization was significantly different from zero (and negative, reaching values close to 20%). These results were totally unexpected [2] , because there were indications that polarization effects should vanish at high energies and hadron polarization was believed to be a low energy phenomenon. Since then, many similar experiments have been performed [3] - [6] , that confirmed these results and have shown also that both hyperons and antihyperons produced are polarized in this kind of reaction. However, the variety of behavior of the polarizations has caused many problems to the theoretical understanding of the experimental data ( [7] - [9] for example), specially in the antihyperon case. Since these models are based in direct mechanisms for hyperon production (the initial proton becomes a hyperon, by some mechanism, such as quark recombination [7] , for example) the final antihyperon polarization practically vanishes.
The first model that was able to produce polarized antihyperons, was the one proposed by Y. Hama and T. Kodama [10] and it was based in the hydrodynamical model. The hyperon is produced inside a medium composed of hot hadronic matter (produced in the collision process) and interacts with it. This interaction was represented by an optic potential. With this model, the antihyperon data were quite well reproduced. Nevertheless, the model left some questions in open, such as the need of different potentials for different hyperons and their interpretations.
Aiming to study these questions, a new model was developed, [11] , based in [10] . The hyperon was considered to be produced unpolarized (as an average effect) in the interior of a hot hadronic matter, now considered as a fluid composed of particles (predominantly pions). The hyperon (or antihyperon) interacts with the other hadrons (instead of considering a potential as it was done in [10] ), and becomes polarized due to these final state interactions. The remainder of this work will be devoted to the presentation of the main features of this model, and the results of the Λ and Ξ To build a model with the cited characteristics, two elements must be considered: the microscopic interactions, that happen inside the hadronic matter, and the calculation of averages, considering the fluid in expansion. A brief description of these elements will be made below.
Currently, it is well known that models based on chiral Lagrangians describe very accurately many low energy hadronic processes, as for example the πN interactions [12] . Thus, this seems to be the most reliable treatment to be followed in studying the low energy πY interactions [13] .
The most important processes in the πΛ, πΣ and πΞ interactions (at low energies) are shown in the Figs. 1, 2 and 3. The expressions resulting from the calculations of the diagrams (and a review of the formalism) may be found in [13] , where the sigma term was introduced simply as a parametrization. In recent studies [12] , [14] , it was shown that the σ term may be understood in terms of loops of pions, and then, in the calculation of the diagrams 1c, 2c and 3c, the expressions from [15] , [16] have been used.
Calculating the diagrams of the Figs. 1-3 , we obtain a scattering matrix of the form [13] 
from which we can calculate the polarizations and the angular distributions with
Now, let us turn our attention to the second element of the model, that is to determine the average effect of the elementary interactions in high energy processes, using a hydrodynamical treatment. In fact, there are two averages to be made. The first one is in relation to a fluid element. The particles, produced thermally inside a fluid element interact, then become polarized. The second average is necessary due to the fact that the fluid is in expansion, so, their elements have different velocities. The transverse expansion effect [17] , [18] will also be considered, because, as it is well known, it is an important characteristic of a hydrodynamical description of high energy hadronic collisions.
For this purpose, the idea is to suppose that in addition to the longitudinal expansion, that will obey a rapidity distribution dN/dα (where α is the longitudinal rapidity of the fluid element), the fluid has also a transverse expansion with a rapidity α t of this element, that obeys another distribution, dN/dα t .
Consequently, the average polarization may be calculated by the expression
where the R i reactions, elastic and with charge exchange, are considered, in the interactions of the hyperons with π + , π − and π 0 (the considered reactions are listed in [13] ). These particles are produced with initial momenta π 0 (pions) and Λ 0 (hyperons) obeying statistical distributions (Fermi-Dirac and Bose-Einstein). The hyperon emerges with final momentum Λ and the energies are respectively E π 0 , E 0 e E . Then, the factor G can be written as [19] . (1) is calculated with the text parameters, and (2), with β=5. and the integration element is
In order to calculate the average polarization (5), we must know the forms of the rapidity distributions of the fluid elements. It is possible to obtain these distributions, by considering the pion rapidity distribution
as a convolution of the rest-frame rapidity distribution dσ/dy , and the fluid rapidity distribution, dσ/dα (that we want to know). The momentum distribution with respect to the fluid element (considering the thermal production of pions) is
that after some manipulations [11] gives with β ∼ 0.62.
Supposing that dσ/dα may be described by a sum of gaussian functions
inserting this expression in (8) , integrating and fitting the parameters A, β and α 0 , we can compare the results with the experimental data from ISR [19] . The results are shown in Fig. 4 . We obtained the parameters for 491 GeV (A = 1.03, α 0 = 1.0 and β = 1.0) and 1030 GeV (A = 0.85, α 0 = 1.0 and β = 0.7) incident protons. Our real interest is for a 800 GeV beam, so, we must interpolate the results. The obtained values were A = 0.93, α 0 = 1.0 and β = 0.85, and these values will be used in the average polarization calculation.
The transverse rapidity distribution dσ/dα t will be assumed to be [17] ,
with β t = 6.6. The numerical results from the calculation of the average polarization, from Eq (5), to Λ and Ξ + are shown in Fig. 5 . We can observe that for Λ the fit was very good (fact that is independent of β). For Ξ + we verified the effect of the parameter β and included the next resonance, Ξ * (1620), that provided a good accord with the experimental data. Calculations of the Σ − polarization are in progress, and preliminary results show that the next resonance, Λ * (1520) is not so important.
